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DETAILED ACTION 

1. Claims 1, 8, 17, and 24 are amended in response to the last office action. Claims 
1-31 are presented for examination. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 2, 5-18, and 21-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yu [US 5,764,903] in view of Skazinski et al. [US 6,574,709 B1 ]. 

As for claim 1, Yu teaches an apparatus comprising: 

an integrated circuit (IC) configured to receive [col. 4, lines 50-60] an input/output 
(I/O) request to write data stored on at least one target device comprised in at least one 
local storage array [e.g., local disk 16 in fig. 1; col. 1, lines 43-47] and generate [col. 10, 
lines 33-37] one or more I/O transactions capable of writing data on at least one target 
device comprised in at least one remote storage array [e.g., remote disk 34 in fig. 1; col. 
1, lines 43-47]. 

Though Yu discloses that the data mirroring includes at least one data block 
transmitted during said one or more I/O transactions which was not successfully written 
to said at least one remote storage array [col. 8, lines 59-64] and retries said one or 
more I/O transactions including data blocks, Yu does not explicitly disclose a counter 
configured to include at least one bit corresponding to the at least one data block which 



Application/Control Number: 10/815,272 Page 3 

Art Unit: 2182 

was not successfully written. Skazinski et al teach data mirroring includes tracking data 
and retries at least one data block transmitted which was not successfully written [col. 
15, lines 40-46]; specifically, Skazinski et al teach a counter configured to include at 
least one bit corresponding to the at least one data block which was not successfully 
written [col. 20, lines 5-19] used for retrying data. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to include the 
counter including at least one bit corresponding to the at least one data block which was 
not successfully written in order to identify the data blocks failed for the retry. 

4. As for claims 2 and 18, Yu teaches said integrated circuit is further capable of 
generating one or more I/O transactions capable of writing data on at least one target 
device comprised in at least one local storage array [col 10, lines 33-37]. 

5. As for claims 5 and 21 , the combination of Yu and Skazinski et al teaches said 
local storage array and said remote storage array each comprises a redundant array of 
inexpensive disks (RAID) each comprising at least one of RAID Level 0, RAID Level 10, 
and RAID Level 1E storage arrays [Skazinski et al: col. 9, lines 5-8]. 

6. As for claims 6 and 22, the combination of Yu and Skazinski et al teaches said 
local storage array and said remote storage array each comprises a transaction to stripe 
data on at least one of said of RAID Level 0, RAID Level 10, and RAID Level 1E storage 
arrays in response to said I/O request to write data stored on at least one target device 
comprised in at least one local storage array [Skazinski et al: col. 9, lines 5-8]. 

7. As for claims 7 and 23, Yu teaches said integrated circuit capable of receiving 
[col. 1 1 , lines 47-52] an input/output (I/O) request to read data stored on at least one 
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target device comprised in at least one local storage array, said integrated circuit further 
capable of generating [col. 10, lines 33-37] one or more I/O transactions capable of 
reading data on at least one target device comprised in at least one remote storage. 
8. As for claim 8, Yu teaches a method comprising: 

receiving [col. 4, lines 50-60] an input/output (I/O) request to write data stored on 
at least one target device comprised in at least one local storage array [e.g., local disk 
16 in fig. 1; col. 1, lines 43-47]; and 

generating [col. 10, lines 33-37] one or more I/O transactions configured to write 
data on at least one target device comprised in at least one remote storage array [e.g., 
remote disk 34 in fig. 1 ; col. 1 , lines 43-47]. 

Though Yu discloses that the data mirroring includes at least one data block 
transmitted during said one or more I/O transactions which was not successfully written 
to said at least one remote storage array [col. 8, lines 59-64] and retries said one or 
more I/O transactions including data blocks, Yu does not explicitly disclose incrementing 
at least one bit corresponding to the at least one data block which was not successfully 
written. Skazinski et al teach data mirroring includes tracking data and retries at least 
one data block transmitted which was not successfully written [col. 15, lines 40-46]; 
specifically, Skazinski et al teach incrementing at least one bit corresponding to the at 
least one data block which was not successfully written [col. 20, lines 5-19] used for 
retrying data. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to include the counter including at least one bit 
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corresponding to the at least one data block which was not successfully written in order 
to identify the data blocks failed for the retry. 

9. As for claim 9, Yu teaches generating one or more I/O transactions to mirror data 
on said local storage array and said remote storage array [col. 2, lines 16-24]. 

10. As for claim 10, Yu teaches generating one or more I/O transactions to stripe 
data on said local storage array and said remote storage array [col. 9, lines 35-42]. 

11. As for claim 1 1 , Yu teaches receiving [col. 1 1 , lines 47-52] an input/output (I/O) 
request to read data stored on at least one target device comprised in at least one local 
storage array; and generating [col. 10, lines 33-37] one or more I/O transactions 
capable of reading data on at least one target device comprised in at least one remote 
storage array. 

12. As for claim 12, Yu teaches determining the status of said remote storage array, 
and, if said remote storage array is incapable of transmitting data in response to said 
one or more I/O transactions, regenerating said one or more I/O transactions to read 
data to said remote storage array at one or more preselected times [col. 6, lines 42-55; 
col. 11, lines 47-52]. 

13. As for claim 13, Yu teaches storing information based on data unread from said 
remote storage array on said local storage array, and, retrieving said information based 
on data unread from said local storage array [e.g., col. 6, lines 53-56; col. 11, lines 47- 
52]. 

14. As for claim 14, Yu teaches determining the status of said remote storage array, 
and, if said remote storage array is incapable of receiving data, regenerating said one or 
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more I/O transactions to write data to said remote storage array at one or more 
preselected times [col. 6, lines 42-55]. 

15. As for claim 15, Yu teaches storing information based on data unwritten data 
related to said I/O transactions to write data to said remote storage array, and, retrieving 
said information based on data unwritten data to said remote storage array [col. 6, lines 
53-56]. 

16. As for claim 16, Yu teaches copying data from said at least one target device 
comprised in said at least one remote storage array to said at least one target device 
comprised in said local storage array [col. 11, lines 50-52]. 

17. As for claim 17, Yu teaches a system, comprising: 

a circuit card comprising an integrated circuit (IC) configured to communicate in 
accordance with a plurality of different communication protocols [e.g., col. 4, lines 8-11], 
the circuit card (IC) configured to be coupled to a bus, and said IC(IC) configured to 
receive [col. 4, lines 50-60] an input/output (I/O) request to write data stored on at least 
one target device comprised in at least one local storage array [e.g., local disk 16 in fig. 
1; col. 1, lines 43-47], said IC further configured to generate [col. 10, lines 33-37] one or 
more I/O transactions configured to write data on at least one target device comprised 
in at least one remote storage array [e.g., remote disk 34 in fig. 1; col. 1, lines 43-47]. 

Though Yu discloses that the data mirroring includes at least one data block 
transmitted during said one or more I/O transactions which was not successfully written 
to said at least one remote storage array [col. 8, lines 59-64] and retries said one or 
more I/O transactions including data blocks, Yu does not explicitly disclose a counter 
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configured to include at least one bit corresponding to the at least one data block which 
was not successfully- written. Skazinski et al teach data mirroring includes tracking data 
and retries at least one data block transmitted which was not successfully written [col. 
15, lines 40-46]; specifically, Skazinski et al teach a counter configured to include at 
least one bit corresponding to the at least one data block which was not successfully 
written [col. 20, lines 5-19] used for retrying data. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to include the 
counter including at least one bit corresponding to the at least one data block which was 
not successfully written in order to identify the data blocks failed for the retry. 

1 8. Regarding claims 24-31 , these constitute the article comprising a storage 
medium having stored thereon instructions that when executed by a machine result in 
the limitations of the method disclosed in previously rejected claims. These present 
claims are rejected under the same basis. 

19. Claims 3, 4, 19, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yu and Skazinski et al as applied to claims 1 and 17 above, and 
further in view of well known in the art. 

As for claims 3 and 19, though the combination of Yu and Skazinski et al teaches 
said local storage array and said remote storage array each comprises a redundant 
array of inexpensive disks (RAID), the combination does not expressly disclose the 
RAID comprises RAID Level 1 storage arrays. 

However, it is well known in the art of RAID having RAID Level 0, RAID Level 1, 
RAID Level 10, or RAID Level 1E storage arrays. At the time of the invention, it would 
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have been obvious to one of ordinary skill in the art to modify to include RAID Level 0, 
RAID Level 1, RAID Level 10, or RAID Level 1E storage arrays in order to increase 
applicability of mirroring and striping in the RAID of Yu. 

20. As for claims 4 and 20, the combination of Yu and well known in the art teaches 
a transaction to mirror data on at least one of said RAID Level 0, RAID Level 1 , RAID 
Level 10, and RAID Level 1E storage array in response to said I/O request to write data 
stored on at least one target device comprised in at least one local storage array [col. 
10, lines 33-37; col. 1, lines 43-47]. 

Conclusion 

21 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to llwoo Park whose telephone number is (571) 272-4155. 
The examiner can normally be reached on Monday through Friday from 9:00 AM to 5:30 
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PM. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Henry Tsai can be reached on (571) 272-4176. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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